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(57)Abstract: 

PROBLEM TO BE SOLVED: lb detect rotation 
speed of a wheel at high precision, protect a device 
from the external, and improve safely per&rmance 
and external appearance. 

SOLUTION: A car speed detection device 40 for a 
powenassisted bicycle comprises a disc'shaped 
sensor plate 41 disposed between a hub 9 of a wheel 
and a brake device 10 provided on the outer side in 
an axial direction of it, and rotatkm-integrally fixed 
with the hub 9, and a pickup sensor 42 to read 
motion of parts 46 to be detected continuously 
&rmed on an outer drcumfbrenoe of the sensor plate 
41. An outer diameter Dl of the sensor plate 41 is 
set to be smaller than an outer diameter D2 of a 
brake panel 26 (26a), and a drcum&rential wall 26c 
of the brake panel 26 is extended toward the sensor 
plate 41 to surround a circumference of the senior., 
plate 41. The pickup sensor 42 is fixed to a car width direction inner sur&ce of the brake panel 
26 (26b). 
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CLAIMS 



[QaimCs}] 

[Claim l] between the hub 9 of a wheel, and the brake gears 10 put side by side on the 
shaft-orientations outside - the disk-like sensor plate 41 - arranging - this sensor plate 41 - 
the above - the vehicle speed detection equipment of the electric biqycle characterized by fixing 
to the brake panel 26 of the above-mentioned brake gear 10 the pickup sensor 42 which reads 
the movement of the detecting element 46-ed continuous^ formed in the perq)heiy of the 
above-mentioned sensor plate 41 while fixing to the hub 9 at rotation one 
[Claim 2] Vehide speed detection equq)ment of the electric bicycle according to claim 1 which 
made the outer diameter Dl of the aforementioned sensor plate 41 smaller than the outer 
diameter D2 of the aforementioned brake panel 26 (26a). 

[Claim 3] Vehicle speed detection equq>ment of an electric bicycle given in the claims 1 and 2 
which extended peripheral wall 26c of the aforementioned brake panel 26 to the 
aforementioned sensor plate 41 side, and surrounded the drcum&rence of the sensor plate 41. 



[Claim 4] Vehicle speed detection equq)ment of the electric bicycle according to claim 1 which 
fixed the aforementioned pickup sensor 42 to the field inside [ cross direction ] the 
aforementioned brake panel 26 ^b). 



DETAILED DESCRIPTION 



[Detailed De8crq)tion of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention doubles crew's control force by 
foot and the drive auxiliary force of an electrical motoi; transmits them to a driving wheel side, 
relates to the electric bicycle which assisted control force by foot accordii^ to the drive auxiliary 
force, and made the run easy, and relates to the vehicle speed detection eqviipment which 
detects detailed vehicle speed data required for the above-mentioned electrical-motor control 
[0002] 

[Description of the Prior Art] As common vehicle speed detection equipment of this kind of 
electric bicycle A disk-like sensor plate is prepared in the internal-rotation shaft of an electric 
power unit with which an electrical motor is built in at rotation one. The movement of the 
detecting element-ed (the shape of for example, toothing at equal intervals) continuously 
formed in the peripheiy One sensor magnet is fixed to what is read by the pickup sensor fixed 
to the interior of an electric power unit, the spoke of a wheel, etc., and there are some which 
detect passage of the sensor magnet accompanying rotation of a wheel by the pickup sensor 
fixed to the body fi»me etc. 
[0003] 

[ProblemCs) to be Solved by the Invention] Howevei; in the case of the fonnei; the path of a 
sensor plate can seldom be enlarged on account of the internal space of an electric power unit, 
and since the circumference of a sensor plate, Le., the length of a detecting element-ed, is shorty 
an accurate speed detection is not made. And time lag arises in detection of rotational-i^)eed 
change of a wheel under the influence by backlash of some gear change meanses (a gear, chain, 
etc.), slack, etc. which intervene between the axes of rotation and the wheels in which a sensor 
plate is prepared. For this reason, exact and quick vehicle spoei detection is difficult 
[0004] On the other hand, although there is a merit that the rotational speed of a wheel can be 
taken up direct in the case of the lattei; since a sensor magnet is prepared onfy for one piece in a 
wheel, while a wheel rotates one time, rotational speed is taken up only once, but a pickup 
interval becomes very long. For this reason, the acoeleration and deceleration of the degree of 
wheel speed generated between each pickup cannot be detected, but too exact and quick vehicle 
speed detection is difficult. Since it is moreover outside exposed of a sensor magnet and a pickup 
sensor, it is inferior also to appearance nature, and it is hard to avoid breakage by the oollisidn" 
with an obstruction etc, others' mischief etc. 

[0005] since [ in addition, ] exact vehicle speed detection in a low^speed region is extremely 
needed when controlling to operate an electrical motoi; to push also at the time of a push walk, 
and to make a walk effisrt mitigate " the above - neither of the methods is suitable 
[0006] The vehicle speed detection equipment of tiie electric bicycle concerning this invention is 
invented to solve the above trouble, and the purpose is shown in aiming at improvement in 
protection firom the outside, and sa&ty and appearance nature while it enables detection of the 



rotational speed of a wheel with high precision. 
[0007] 

[Means fi>r Sohdng the Problem] In order to attain the aforementioned purpose, the vehicle 
speed detection equipment of the electric bicycle concerning this invention between the brake 
gears put side by side on the hub and its shaft-orientations outside of a wheel as indicated to the 
daim 1 - a disk'hke sensor pkte - arranging - this sensor plate - the above, while fixing to a 
hub at rotation one It is characterized by fixing to the brake panel of the above-mentioned 
brake gear the pickup sensor which reads the movement of the detecting element-ed 
continuously formed in the periphery of the above-mentioned sensor plate. 
[0008] Moreover the vehicle ^eed detection equq)ment of the electric bicycle concerning this 
invention made the outer diameter of the aforementioned sensor plate smaller than the outer 
diameter of the aforementioned brake panel, as indicated to the daim 2. 
[0009] Furthermore, as indicated to the claim 3, the vehide speed detection equipment of the 
electric bicyde concerning this invention extended the peripheral wall of the aforementioned 
brake panel to the aforementioned sensor plate side, and surrounded the drcum&renoe of a 
sensor plate. 

[OOlO] And the vehide speed detection equipment of the electric bi<yde concerning this 
invention fixed the aforementioned pickup sensor to the field inside [ cross direction ] the 
aforementioned brake panel, as indicated to the daim 4. 

[OOll] Since the movement of the detecting element-ed which the sensor plate fixed to the hub 
of a wheel by rotation one rotated with the wheel, and was formed in the periphery section of a 
sensor plate is read into a pickup sensor as it is when the vehide speed detection equipment of 
an electric bu^de is constituted like a daim 1, rotation of a wheel is direct detectable. And since 
the path of a sensor plate is enlarged and the length of a detectii^ element-ed can be 
lengthened, movement with a slight wheel can be caught and an accurate speed detection is 
made. Appearance nature improves at the same time a sensor plate is protected, in order that a 
sensor plate may moreover hide in the brake panel of a brake gear. 

[0012] Moreover, while protecting a sensor plate bom muddy adhesion, a mischief etc. and 
performing an accurate speed detection since a sensor plate is covered bom the outside by the 
brake panel of a brake gear if the vehide speed detection equipment of an electric bicyde is 
constituted like a daim 2 and a daim 3, the shape of toothing of the detecting element-ed 
formed in the periphery of a sensor plate can be covered, and safety can be raised. 
[0013] Furthermore, while protecting a pickiq) sensor fcom muddy adhesion, a mischief etc. 
since a pickup sensor is covered &om an outside by the brake panel if the vehide speed 
detection equQ)inent of an electric bicyde is constituted like a daim 4, inq)iovement in 
appearance nature can be aimed at. 
[0014] 

[Embodiments of the Invention] Hereaftei; it explains, referring to a drawing about 1 operation ' 
gestalt of this invention. Drawing 1 is the left lateral view showing an example of the electric 
biqrde equipped with the vehide speed detection equipment concerning this invention, drawing 
2 is the n section enlarged view of drawing 1 , and drawing 3 is drawing 2 . The cross*sectional 
view which meets an m-m hne, and drawing4 are drawing 3 . It is an IV-IVview view. 
[0015] This electric bicyde 1 is equipped with the body firame 2 which combined the metallic 
conduit, and the electric power unit 3 is carried in the central tower part of this body fi^one 2. A 
front wheel 5 is siqpported to revolve by the soffit, a handle bar 6 is attached in a upper limit, 



and the brake gear 7 grade fiirther for fix)nt"wheel braking is prepared in the front fork 4 
supported to revolve by the regio frontalis capitis of the body frame 2. On the other hand, a rear 
wheels is supported to revolve by the backmost part of the body frame 2, and the brake gear 10 
for rear wheel 8 braking is put side by side on the shaft'orientations outside (here left-hand 
side) of the hub 9 (refer to drawing 3 ) of a rear wheel 8. Moreover, a saddle 11 is installed in the 
central upper part of the body frame 2. 

[0016] In the electric power unit 3, equ^ments, such as an electrical motor 13, and 
resultant-fbrce equipment 14, a reduction gear (un-illustratin^, are built, and the crankshaft 
15 is supported to revolve with the form which penetrates the portion of resultant-fbrce 
equ^ment 14 to the cross direction free [ rotation ]. A crank 16 is fixed to rotation one by the 
both ends of a crankshaft 15, and a pedal 17 is formed in them free [ rotation ] at the nose of 
cam, respectively, moieovei; to a crankshaft 15, the drive sprocket 18 located in the right'hand 
side of the electric power unit 3 shafts - having - this drive sprocket 18 and the hub of a rear 
wheel 8 " a chain 20 is looped around between the driven sprockets 19 (refer to drawing 3 ) 
prepared in 9 right-hand side 

[0017] Although a rotation drive is carried out in the direction of A when the crew who sat down 
on the saddle 11 steps on a pedal 17 on both foot, a crankshaft 15 An electrical motor 13 
operates simultaneously with rotation of this crankshaft 15. The turning effort of a crankshaft 
15 (control force by foot), The output (drive auxiliary force) of an electrical motor 13 is 
con^K)unded by resultant-forcje equipment 14, the resultant force rotates a drive sprocket 18 in 
the direction of A, this rotation is transmitted to the driven sprocket 19 through a chain 20, and 
a rear wheel 8 drives. In addition, the dcbattery imit 21 used as the power supply of an 
electrical motor 13 is installed removable, and is put above the electric power unit 3 with the 
frame covering 22 with the electric power unit 3. 

[0018] The brake gear 10 of a rear wheel 8 is the drum brake of a ** type, while beiog used 
generally as an object for the rear wheels of a biqrde, and it is constituted as folbws. First* 
there is extension 9a prolonged on the left-hand side of shaft orientations in the hub 9 of a rear 
wheel 8, and the petri dish-like brake drum 25 is being fixed here by rotation one (conclusion), 
this brake drum 25 - the ppening side - anti- - it is attached so that a hub 9 side (left-hand 
side) may be turned to 

[0019] And the brake panel 26 is formed so that a brake drum 25 may be covered. The brake 
panel 26 is that to which torque-arm 26b extended in the tangential direction from the 
periphery section of circular drum covering 26a in side view at one, the axle 27 of a hub 9 is 
inserted in the core of drum covering 26a, and the nose of cam of torque arm 26b is fixed to the 
chain stay 29 (refer to drawing 1 ) of body fiame 2 posterior part throu^ the fixed band 28 . 
[0020] Whik the brake shoe 31 of the coupk located inside a brake drum 25 is instaU^ 
covering 26a, the brake cam 32 is supported to revolve and the cam lever 33 is fixed to the heel 
of the brake cam 32 by rotation one. On the other hand, the termination of a brake cable 35 is * 
stepped by the cable stopper 34 pr^ared in torque-arm 26b, and the inner wire 36 is coimected 
with the fi:^ end of the cam lever 33. 

[0021] If the nose of cam of a brake cable 35 is connected to the brake lever 38 (refer to drawing 
1 ) prepared in the handle bar 6 and tins brake lever 38 is operated, the cam lever 33 is pulled 
ahead and the brake cam 32 rotates, and a brake shoe 3 1 will be extended within a brake drum 
25, it will be pushed against the inner skin of a brake drum 25, and rotation of a brake drum 2 5, 
a hub 9, and a rear wheel 8 will be braked. 



[0022] And the vehicle speed detection equipment 40 concerning this invention is installed 
between this brake gear 10 and hub 9. This vehicle speed detection equipment 40 is equipped 
with disk-like the sensor plate 41 and the pickup sensor 42, and is constituted. The sensor plate 
41 is infixed between a hub 9 and a brake drum 25, and when a brake drum 25 is concluded by 
extension 9a of a hub 9, it is fixed to a hub 9 by rotation one. Moreovei; the pickup sensor 42 is 
arranged in the field inside [ cross direction ] the brake panel 26 (torque-arm 26b) (rear wheel 8 
side), and the fixed arm 43 is concluded at the nose of cam of torque-arm 26b with the fixed 
band 28 with a bolt 44. 

[0023] The outer diameter Dl of the sensor plate 41 was made smaller than the outer diameter 
.D2 of the brake panel 26 (drum covering 26a}, and peripheral wall 26c of drum covering 26a 
was extended at the sensor plate 41 side, and it has surrounded the drcumfbienoe of the sensor 
plate 41. It is molded in the shape of a gearing, the detecting element 46-ed formed in the 
periphery of the sensor plate 41 beii^ used as the shape of toothing at equal intervals, and the 
pickup sensor 42 approaches this detecting element 46-ed. The wire harness 47 prolonged firom 
the pickup sensor 42 is connected to the controller (un-illustratin^ built in the electric power 
imit3. 

[0024] The pickup sensor 42 reads the movement of the detecting element 46-ed of the sensor 
plate 41 at the time of rotation of a rear wheel 8, and inputs the data into the aforementioned 
controller. A controller calculates the rotational speed (the degree of acceleration and 
deceleration) of a rear wheel 8 bom the data inputted finom the pickup sensor 42, and sets up 
the output of an electrical motor 13 according to this. 

[0025] Since the sensor plate 41 is being directly fixed to the hub 9 of a rear wheel 8, this vehicle 
speed detection equq)ment 40 can detect rotation of a rear wheel 8 direct, and moreover, since 
[ that the path of the sensor plate 41 is large ] the length of the detecting element 46-ed is long 
(there are many toothing-like numbers), it can also detect the slight movement of a rear wheel 8, 
and its detection precision is high. When controlling to operate an electrical motor 13, to push at 
ibe time of a push walk, and to make a walk efiEort mitigate, espeda% this point can detect the 
deUcate speed change accompanying a push walk good, and is veiy advantageous. 
[0026] Moreover; since the outer diameter Dl of the sensor plate 41 is small-**(ed) rather than 
the outer diameter D2 of drum covering 26a and, as for this vehicle speed detection equipment 
40, perq)heral wall 26c of drum covering 26a has surrounded Ihe drcum&rence of the sensor 
plate 41, the sensor plate 41 is covered by drum covering 26a, and is completely covered bom 
the outside. For this reason, there is no concern that mud etc. adheres to the sensor plate 41, or 
others play with it at the time of parking at the time of a run of an electric bicycle 1, and the 
speedrdetection performance in whidi predskm is high can be maintained for a bng period of 
time. And since appearance nature also inq)roves greatfy since it is not outside exposed of the 
sensor plate 41, and the shape of toothing of the detecting element 46-ed of sensor plate 41 
periphery is covered by drum covering 26a ^ripheral wall 26c), safety is also high * ' 

[0027] Furthermore, like the sensor plate 41, since the pickup sensor 42 is covered bom an 
outside by the brake panel 26 (torque-arm 26b), while this vehicle ^)eed detection equipment 
40 protects the pickup sensor 42 fix>m muddy adhesion, a mischief etc, it can aim at 
inq)rovement in appearance nature. 

[0028] In addition, although the brake gear 10 of a rear wheel 8 is used as the drum brake of an 
inside type with tiiis operation gestalt, as long as it has the brake panel 26, you may be brake 
gears of other structures, such as a band brake. 



[0029] 

[EfiEect of the InventioiJ As explained above, the vehicle speed detection equipment of the 
electric bic^e concerning this invention between the hub of a wheel, and the brake gears put 
side by side on the shaft-orientations outside - a disk'like sensor plate - arranging - this 
sensor plate - the above, while fixii^ to a hub at rotation one Since the pickup sensor which 
reads the movement of the detecting element*ed continuously formed in the periphery of the 
above-mentioned sensor plate was fixed to the brake panel of the above-mentioned brake gear 
While enablii^ detection of the rotational speed of a wheel with high precision, improvement in 
protection from the outside, and safety and appearance nature can be aimed at 
[0030] Moreover; the vehicle speed detection equq)ment of the electric bicycle concerning this 
invention Since the outer diameter of the aforementioned sensor plate was made smaller than 
the outer diameter of the aforementioned brake panel, and the peripheral wall of a brake panel 
was extended to the sensor plate side and the circumference of a sensor plate was surrounded 
While covering a sensor plate from the outside, protectii^ a sensor plate from muddy adhesion, 
a miachiet etc. and performing an accurate speed detection by the brake panel, tiie shape of 
toothing of the detecting element-ed formed in tte drcumference of a sensor plate can be 
covered, and safely can be raised. 

[0031] Furthermore, since the vehide speed detection equipment of the electric bicyde 
concerning this invention fixed the aforementioned pickup sensor to the field inside [ cross 
direction ] the aforementioned brake panel, while it covers a pickup sensor from an outside by 
the brake panel and protects a pickup sensor Scorn muddy adhesion, a mischief etc, it can 
improve appearance. 



[Translation done.] 
DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

(Drawing ll The left lateral view showing an example of the electric bicyde equq)ped with the 
vehide speed detection equipment concerning this iavention. 
[Drawing 2] The 11 section enlarged view of drawing 1 . 

[Drawing 3] Drawing 2 Drawing showing 1 operation gestalt of this invention by the cross 

section which meets an m-III line. 

[Drawing 4] Drawing 3 IV-JV view view. 

[I)escrq)tion of Notations] 

1 Electric Bicyde 

3 Electric Power Unit 

8 Rear Wheel as a Wheel 

9Hub 

10 Brake Gear 

25 Brake Drum 

26 Brake Panel 
26a Drum covering 



26b Tbrque arm 
26c Peripheral wall 
31 Brake Shoe 

40 Vehicle Speed Detection Equq)ment 

41 Sensor Plate 

42 Pickup Sensor 

46 Detecting Element-ed 

D 1 Outer diameter of a sensor plate 

D2 Outer diameter of a brake panel 
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g?©5'x->X5^-29 (01#M) icS^^^n^. 
[0 0 2 0] H7AAA-26atCfJ. 7l^-+H7A25 

ttfec, :/w-**A325it«i3san, :^i^-**A32 

©nSSJC«*AU/t-33*<0e-ft:|cH^$n5. - 
h;i'i'7-A26bK:a:tJ6n&^r-:/;i/Xh>;/A- 

34K:a:/u-+^r-:/;P35©»ss*t«gjtsn. ■«■©-< > 
7 -r -^-sGAi* A i//t-33© i 4«caesn-5. 

[0 0 2 1] :/U'-4^ir-7";i.35©^®«A>K;i'A- 

6tcsitenfc:/i'-+w\-38 (Hi#fia) tc^tts 

tl, c:©yU'-+W«-38*«ftfPSn-5i. *AWt- 

33*iB8:^tC5IA»tlT7"U-+*A32j6*|HieL. 71^-+ 
H7A25rt-C7l^-^r->a.-31Ail£StT7U-+H7 
A2S©l*9HBtC»U«ft6n. :^W-+H9A2StA::^ 
9 8 ©l5l<E«tjHnStl2. 

[002 2] -tbT. r©yu-:^^KH0i:A7"9i© 

rs(c. 2^%R(c«^«ii«itijss4o«ts:s$n-&. ci© 

i'Z^^y-fe^-y— 42i:«r<ixT«l)S$nTU-5, -ty-^ 
mtsil. A:/9©gfiS59aC:/W-+H7A25d^«Sie 

sn«iitiij:0A:/9Ciii<E-{*fcHfi*n«. * 

fc, tr'7i'7«yy-b>1}— 42tt. r''U-+A:?i;W6 (h 

Ji'i'7-A26b) ©*e:&|Birtfi!i (g^8«) ©iSt;:E 
BSn. •¥-©H5t7-A43*t:|?;i'h44T§i:eA>H28t 
h;i'i^7-A26b ®itfflci8ie*n«. 

[0 0 2 3] •fe>it-7'U-Nl©^gDl«. 
+A^;i'26 (H7A*A-26a) ongD2 J:Ofc/h$ 
<**l. H7A*A-26a©Hg26c*J-fe>lJ--yu- 

hiimfzms:^nx-t>->f—^u- h4I©^ffi^&H^T 
-fc>ij— yu-Mi©n^»cjgi«$n-5se^ttia 
46J4. «Atf«raiH©iaia»«tdnT#*tticii}^$ 



( 4 

S 

{0 0 2 4] \iyi;7yf-t>-^-42\t. ^^8006 

L. cinic^UTttiit-^'-isotb* SKIT'S. 10 

[0 0 2 51 Jl©*ji«iaii^g40tt. •tCD-fe>1f-:/U 
-h41*<a^8C9A:/9»ca[«@:tSnTVi5fc*. ft 

i/'-h4i©a*«±#<««aiBW6©ss*<:ii» m&m 

«^miK«*t«v». ::©^«. i!#»cjf u^ir^ic 
mat- -1 3*f^i!i$ -e-Tjf L^#5^ * 

10 0 2 6] C10»3i«^ttiSe4Ott. -tr^iJ— y 20 

h4l©nSD 1 ifi H 7 A*/'«-26 a 0^gD 2 J: 0 
t>dx<S*l. *»0H7A*/^-26a©He26c3i«-fe>-!J- 
-:/l^-h41©HB*H/uTVi«©T. ■fe>-!J— y^- 
^4I*< H 7 A*/W6 a Cet)tlT^»d»6^±K:ieK 

h41*«^«K:BMU!a:V»0T?natt'b*#<|Sl±b. -fe 
>tJ— h4mS©««iaig546©EDd3iJi«*« H 7 A 30 
*A-26a («S26c) C*/t-3n*©-CS^ttt>?a 

[0 0 2 7] :i0*S«imi^B4Ott, tfyi'T 

b) iCtoT^ffli^&ieKSnsOT. -fe^lJ— T'k- 

•9— 42*«8|-r« t l^«Ffc^Stt®lRl±*Bi4 d t !6«T 

[0 0 2 8);a:*. c:©llifi3g®-c««^8©:/u-+ 
iiHio*trtieit©H7Ayi^-+t$nTi»s**. 40 
-=^^/^*;i/26*<iA2>fe©T*ntf. /x>h:/w-+ 
^. tf5©«lig©:^U-*gST*oT'bJ:v». 

[00 2 9] 

ai&ie*©*3«itiisgtt. **i©/N^t. •?■©«!;? 

|6l*VfflUc#KS n-5 t ©H »C Rg«©-fe > 



2000-185682 

6 

h©^i.^{caiKfl«)C}g)«Lfctt«^tije5©sje*^*-ffi-5 
^Mzm^biion. *ts©ieiejss*ig;mft»c«itispi 

[0 0 3 0] ^it. *fimiz^?>m9}m&^mo)m^ 

^asr-t>-y— yi^- nntcjisuT-fe^-y— yi/- h 

i^RfC, -fe^tJ— :/^-h©«ia{cjgj«$n*:««^aia5 

[0 0 3 1] $&IC. :$:|S§^(C^«mSl»l&g<g«©« 
:^^A^;P©*B;^|6]rtiB5©StcHJtUfcfcJe>. bf-yi'T 
«^©#S-?>S®^*»6e>yi/7-y:/"-fe>U— 

[aM©fe«;&i%9q] 

[gii] *ftmz^immmikmi:i&^}tnsimnb^ 

lG*©-09*^-r£«®H. 
[02] @1©IIISI2;;^S. 

[03] 02© in-IIISK:»^«i»rHCJ:0, *«W 
©— Ill®jgffiss5t"0. 

[04] 03© IV-IV^«0. 

3 mm/^u-:3.=.y h 

8 «<6i:LT©ft|| 

9 j\-:f 

10 'fi'-^m^ 

25 :/W-+F7A 

26 r/u-^A*;!/ 

26 a h'7A*/t- 
26b h)Vi;7-h, 
26 c 

31 :/^-+>'a.- 

40 «i£«^ttiSS 

41 •fe>U— yu-h 

42 \iyi;7vf-ty-^- 

46 ^^ffigS 

Di ■fe>it-yu-h©*t.g 
D 2 •fu-=^/\^)u<D9ym 
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